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Chris Somerville is Director of the
Carnegie Institution Department
of Plant Biology and a professor
of Biological Sciences at
Stanford University. He grew up
in the Canadian north and was
educated at the University of
Alberta. He was one of the early
Arabidopsis enthusiasts and has
used the plant to study a variety
of topics in cell and molecular
biology. He is currently exploring
the complexities of plant cell wall
biogenesis.
How did you get into biology? I
did my first degree in
mathematics because I had the
false impression that
understanding the structure of
mathematics was equivalent to
understanding the design
principles of the universe. When I
realized that this was not correct,
I lost interest in mathematics and
became interested in
understanding what life was and
how it could create mathematics.
I became attracted by the
elegance and rigor of lambda
genetics and did a Ph.D. on gene
regulation in Escherichia coli.
Was anyone a key influence?
The person who brought me into
science as a profession was Ken
Morgan, a human population
geneticist who is now at McGill
University. Because I knew
several computer languages, Ken
hired me after my first degree as
a research assistant to help with
a problematic computer
simulation of a human
population. We used to work late
into the evening and ended the
days talking about what was
scientifically interesting and also
about how the academic world
functions. He encouraged me to
learn biology and provided a lot
of good advice about what was
important in life. I still find myself
passing on aspects of his
wisdom to my colleagues,
postdocs and students. 
My partner and colleague
Shauna Somerville has also had a
profound effect on my scientific
life. We jointly envisioned what
might be possible with
Arabidopsis when we were living
in Paris on a kind of extended
vacation following my Ph.D. and
we have had adjoining labs for
the past twenty-five years. We
discuss our work every day and
she has contributed countless
insights and ideas. We have
acquired complementary
knowledge but I cannot separate
my ideas from hers.
Why do you work on plants?
When we were young, Shauna
and I set out to try and do
something to address the effects
of adding 80 million people a year
to the world population. We were,
and are, concerned about the
effects of population growth on
the environment and quality of life
for hundreds of millions of people.
Part of the solution is to increase
plant productivity so that more
food and fibre can be produced
with the available land and water
resources. Our idea was that
developing an effective model
plant would be the most effective
way to make advances in plant
productivity. This idea led us to
Arabidopsis. We knew at the time
that it had a very small amount of
DNA and considered that an
advantage because we were still
struggling with basic cloning and
sequencing. That feature turned
out to be a greater than expected
blessing because it ultimately
enabled the development of the
very powerful genome
technologies that we have
available today.
Our experience of the past
twenty-five years has reinforced
the original vision and we are
now beginning to see the
knowledge obtained from basic
research on the models applied
to food production. That success
has kept us in the field in spite of
the limited funding and the
widespread lack of interest in
plants among biologists.
Was there a single influential
paper? The paper that really set
the course of my research was a
1977 article by Mary Dell Chilton,
Gene Nester and colleagues
showing that Agrobacterium
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processes have played a
dominant role in intra-island
anole speciation.
On Cuba, the authors
believe one overlooked
mechanism of speciation may
have been the geographical
separation of regions of the
island during historically
higher sea levels.
Reconstructions suggest that
this island consisted of three
distinct archipelagos
separated by deep water
channels throughout much of
the Cenozoic era before being
permanently reunited in the
Pliocene. Evidence for
fragmentation of Cuba during
the Miocene is compelling,
the authors believe.
The researchers therefore
carried out sequence
analyses of mitochondrial and
nuclear DNA from samples
taken from more than 300
individuals of two species at
54 locations throughout Cuba.
Their results support the
hypothesis that partial
submersion of Cuba during
the Miocene initiated
speciation among populations
of green anoles. Despite their
limited geographical range,
historical barriers to gene
exchange separated lineages
that have maintained their
evolutionary distinctness
through long periods of
evolutionary time.
If this pattern is general,
accumulation of allopatric
speciation over many millions
of years of evolutionary
history has probably been
important for Anolis species
diversification and sympatric
speciation processes are not
required to explain the
group’s high species
richness.
The generality of these
conclusions should be tested
using other taxa from Cuba,
the authors believe. The
lesson appears to be that in
the face of any case of
species diversity, a deep
study of geographical history
may help throw light on the
present situation.
tumefaciens transfers DNA into
plant cells to cause crown gall
tumors (Cell 11, 263-271). I was in
the latter stages of my doctoral
research and was thinking about
switching to plants. Upon reading
the paper, I immediately
understood that it was going to
be possible to use
Agrobacterium to make
transgenic plants and that would,
in turn, create many new
opportunities. I concluded that
plant molecular genetics was
poised to take off and that
insight, plus some nudging from
Shauna, tipped me over the edge.
What is your greatest
frustration? I am frustrated by
the influence of political
organizations such as
Greenpeace on public perception
and acceptance of agricultural
biotechnology. Although I think
political confrontation as
practiced by Greenpeace and
others can be a useful activity in
general, I think that they made a
costly mistake in deciding to
oppose biotechnology. I think
agricultural biotechnology offers
the best hope for addressing
many of the most pressing
environmental problems. It is
challenging to carry out food
policy debates in the media,
when half of the consumers in the
developed world are not sure
whether a tomato normally has
DNA. It is also unfortunate that
the technology was developed by
large chemical companies who
had a poor record of
environmental stewardship. This
prevented a public debate in
which biotechnology could be
weighed against current
practices, such as the use of
chemicals, and also inevitably
pitted environmental
organizations against the
technology for historical reasons.
Unfortunately, the people who
are paying the price for the
political antics of organizations
such as Greenpeace are the
subsistence farmers of the
developing world. 
What do you think is
scientifically exciting? I am
excited about finally being able to
see all the genes required to make
my favorite organism. I am also
excited by the power of the tools
we have — the genome sequence,
indexed insertions, whole genome
chips, tiling chips, chemical
libraries, robust mass
spectrometers and so forth. I want
to know what all the genes do and
how they work together to make
and operate the organism. We
have about 12,000 people working
on Arabidopsis now, and if we
could somehow distribute the
work in an efficient way, we could
discover the function of the
roughly 26,000 genes in one or
two grant cycles. There is not a
shortage of people or tools — the
problem is cultural. We need to
use new ways of thinking about
scientific goals to get the
community to work on the genes
of unknown function rather than
on incremental studies of known
processes.
What is your main technical
problem right now? Most of the
processes I am interested in vary
from one cell type to another. We
need better methods for assaying
only a specific cell type. I would
like to be able to force cultured
cells to differentiate to a given
cell type. At present we are not
exploiting the totipotency of plant
cells; the conditions for forced
differentiation to a specific cell
type are only possible with one
cell type in one plant species.
However, I think that as our
knowledge of developmental
processes improves, it should be
possible to figure this out.
Learning how to do this should
also be an interesting test of
whether we really know anything
about the control of plant growth
and development. I hope some
young biologists will take on the
challenge. Perhaps
understanding this and related
problems will help us understand
why some plants are small and
slow-growing while others are big
and rapidly growing. Knowing
that might provide new
approaches to improving plant
productivity.
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Quick guide
The notochord
Derek L. Stemple
What is the notochord? The
notochord is the defining structure
of the phylum Chordata, which
includes all vertebrates. In its
‘mature’ state the notochord is a
rod of large cells constrained by a
thick extracellular sheath and
positioned between the
developing spinal cord and gut.
Turgor pressure generated by
notochord cells exerted against
the sheath gives the notochord
stiffness, imparting the
mechanical properties required for
one of its main functions as the
central axial skeletal element of
the developing embryo.
What does it do? The notochord
exists transiently during the life of
most vertebrates. During its short
life, however, the notochord plays
another critical role for developing
embryos. It produces a variety of
secreted growth factors, such as
Sonic hedgehog, which instruct
surrounding tissues to acquire
particular differentiated fates. A
number of embryological
experiments, for example, tell us
that, without notochord-derived
signals, motorneurons in the
spinal cord would not form, the
pancreas insulin-producing cell
would not differentiate and the
body muscles would not be
produced properly. Without the
axial skeletal support of the
notochord, many lower vertebrate
larvae, such as fish fry and
tadpoles, become severely
shortened and cannot swim or
feed properly. Thus many of the
mutations affecting zebrafish
notochord development are
named after the seven dwarves.
Where does it come from? One
of the truly classic experiments of
embryology is the ‘organiser’
experiment of Spemann and
Mangold. In the original
experiment, a piece of the dorsal
side of a newt embryo was
transferred from one species (with
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